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Let us begin with the assumption that the physical phenomena are 
much the same throughout the universe. Almost all the evidence we have 
suggests this. The richness of the carbon compounds suggest that the 
basis of life will be much the same. Experiments by Miller and others 
suggest that all life will be similar at the bottom level. 
But as we move up the line of evolution how different can we ex-
pect life to be? For example, advantageous as we find rotating machi-
nery Nature never invented it on Earth. We have on Earth hinges, ball 
and socket joints, and sliding bones like wrists and ankles, but no ro-
tating machinery. But it does not seem to be beyond possibilities to 
have organic rotating machinery, and its apparent advantages strongly 
suggest the possibility. 
Eddington has a lovely parable. Some men went fishing in the sea 
with a net and concluded that there was a minimum size to the fish in 
the sea. In so far as we apply it to the instruments we use to supple-
ment our crude senses it is probable that we are not making this kind 
of mistake. But when we apply the parable to the human mind then we 
face another problem! 
We have much evidence that the "mind set" can make great differ-
ences. For example, in primitive societies there is a strong tendency 
to identify the word "tree" with the tree itself, and possibly with a 
corresponding god. When such ~rimitive people meet our civilization 
they usually have a very hard time adjusting to our way of thinking in 
which the word and the object are distinct. The whole basis for their 
thinking is disoriented. We also know that the many different natural 
languages of the same human species cause trouble in intertranslation; 
sometimes things in one language are very difficult, if not impossible, 
to express in another language. 
Apparently in scientific matters we think mainly in terms of sym-
bols. But there are definite limitations to what symbols can do. At 
the top end Godel's theorems suggest that there is a basic limitation 
to the completeness of a system of symbols. His theorems include the 
statement that in any reasonably rich system of symbols there will be 
statements whose truth or falsity cannot be proved within the system. 
At the bottom end of symbol theory, Shannon popularized the entropy 
measure of information. It is very suitable for computers and trans-
mission systems, but it also gives the result that the book with the 
most information is a book of random numbers! Shannon, and many others, 
struggled to get a more suitable definition for information as used by 
humans, but apparently there has been little success. Thus symbolic 
systems appear to be limited at both ends. 
Mathematics could be defined as "the systematic manipulation of 
symbols" {the word 11systematic 11 is included to exclude natural lan-
guages, for example). We therefore ask the question in the title, 
"How unique is mathematics in the universe?11 
On thinking it over for a long time mathematicians have declared, 
"God made the integers, man did the rest. 11 And I have to agree that 
any civilization we could conmunicate with through space would have the 
integers. And, I think, they would have the fractions. But it is ob-
servable that the Greeks, because of their love of the unit, refused 
to admit that there was a number corresponding to the square root of 2, 
for example. They denied the existence of the irrational numbers and 
even more of the transcendentals. As a result Euclid says "the areas 
of circles are to each other as the squares of their radii, 11 but does 
not mention such a thing as pi. The Elements read from our modern view 
of numbers is very strange indeed, in spite of all the conventional 
praise that is given to it. Does the rise of science force the real 
number system or is it the other way around? 
In a way it comes down to the question, "Do mathematicians create 
or discover mathematics?" The existence of mental concepts, which is 
the basis of mathematics, is very different from the existence of the 
physical particles of the universe. It is by no means clear, one way or 
the other, that mathematics is the same, or even close to the same, 
throughout the universe of civilized life (assuming that life is not 
unique to this minor planet). 
But, as Galileo says, "Mathematics in the language of science." 
How unique, then, is science? Applying Eddington 1 s parable in the form 
of colored glasses, if we put on blue glasses will we not limit our 
thinking correspondingly? 
To take but one example of the possible effects of colored glasses, 
it is a mathematical theorem that in any linear, time invarient system 
there will be an uncertainty principle. When we came to model the small 
parts of the physical world and we chose for mathematical convenience 
the linear, time invarient approach, we therefore inserted the uncer-
tainty principle. Is the consistancy we find between the model and the 
theory complete, or do the colored glasses prevent us from seeing things 
differently? Is there really (whatever that may mean!) an uncertainty 
in the universe, or is it merely in the model we constructed? Is it 
that the glasses prevent us from seeing that we are wrong when we as-
sert that reality is being accurately modelled by quantum mechanics! 
How could we check? The effort to construct a corresponding non-
linear theory seems to be too much to try at this point. 
Before despairing too much, note that (perhaps because of the li-
mitation that our minds wired as they are by long evolution), although 
we cannot think clearly about the wave-particle duality, still we can 
construct a mathematical formalism that enables us to handle such things! 
Even if there are thoughts unthinkable by us we may be able to cope with 
the corresponding situations just the same. 
Thus we are left with the possibility that while the physical phe-
nomena of the universe seem to be much the same, the mathematics and 
physical theories can be very different! We know that quantum mecha-
nics offers two quite distinct approaches, which in practice turn out 
to be the same. We have a number of relativity theories that seem to 
agree on the main phenomena while differing in minor details. Even in 
mathematics we know of equivalent theories. Thus conventional complex 
variable uses the imaginary number i (or j if you are an engineer) 
throughout, but we could get the same results from harmonic function 
theory if we wished to with no reference to imaginary numbers. It is 
not this kind of isomorphism that is the question, it is more basic 
differences that can arise from differing mind sets. 
I am forced to admit to a draw (meaning I really don't understand). 
I cannot answer the question of the uniqueness of mathematics, through-
out the universe, and therefore the uniqueness of the corresponding 
physical theories. I see no way of resolving the problem of the var-
ieties of mathematics and hence physical theories we might meet in the 
universe of intelligent life. 
When we began space exploration many fantastic scenerios were pro-
posed such as deep layers of dust on the moon. As we explored we found 
both that the universe was more normal and that it was fantastically 
different (as are the various moons of Jupiter). We are here consider-
ing how different the thought patterns of life can be and are subject 
to errors of the same two kinds. How much is mathematics and science 
driven by the external world of scientific data (which we agreed was 
much the same throughout the universe) and how much is it subject to 
small, chance variations in the evolution of life? In the equation of 
Drake on the likelihood of life on other planets there is another term 
to be considered, namely the probability of mutual understanding. In a 
sense this essay is a superficial exploration of this term. 
